Characterization of nerve growth factor precursor protein expression in rat round spermatids and the trophic effects of nerve growth factor in the maintenance of Sertoli cell viability.
Nerve growth factor (NGF) is expressed by rat round spermatids and is thought to participate in the paracrine regulation of spermatogenesis. In order to elucidate the role of NGF in the rat testis, we further characterized the NGF immunoreactive protein secreted by round spermatids and examined the effect of NGF beta and related neurotrophin family members on the maintenance of Sertoli cell viability. Round spermatids were isolated from rat testes by centrifugal elutriation and the conditioned medium dialyzed/concentrated for the preparation of round spermatid protein (RSP). Immunoblot analysis of RSP with anti-NGF beta antibody identified two immunoreactive bands of 31 and 22 kD, whereas the 13 kD mature form of NGF beta was not observed. Similarly, immunoblot analysis of RSP with an antibody raised against a synthetic peptide (L38) corresponding to the -3 to -40 sequence of proNGF also recognized two immunoreactive bands of 31 and 22 kD. These results are consistent with the identification of two NGF precursors. Interestingly, immunoblot analysis of RSP with an antibody raised against a synthetic peptide (N4) corresponding to the -71 to -46 sequence of proNGF only recognized one immunoreactive band of 31 kD, consistent with the larger NGF precursor observed with the L38 antibody. In a bioactivity test of PC-12 neurite outgrowth, the 31 kD NGF precursor induced flattening and neurite outgrowth of PC-12 cells, consistent with NGF bioactivity. The 22 kD NGF precursor induced modest and inconsistent neurite outgrowth. These results suggest that round spermatids express the 31 and 22 kD precursor forms of the NGF gene product, and that processing of this gene product is incomplete such that the 13 kD mature form of NGF beta is not observed. In view of the role of round spermatids in the paracrine regulation of spermatogenesis, we examined the effect of RSP on the rescue of the viability of Sertoli cells cultured under serum deprived conditions. In the absence of serum, RSP was able to extend the viability of Sertoli cells, and the elimination of this activity by anti-NGF antibody immunoprecipitation of RSP suggests that the NGF precursors in RSP support the maintenance of Sertoli cell viability. In addition, treatment with exogenous NGF beta was able to rescue Sertoli cell viability, whereas L38 peptide, N4 peptide, or the neurotrophins, brain derived neurotrophic factor, neurotrophin-3 and neurotrophin-4/5 were unable to rescue Sertoli cell viability above control levels. Hence, it appears that round spermatids express the precursor forms of the NGF gene product, but not the mature form of NGF beta, and that the NGF beta moiety of the NGF precursor proteins exhibits trophic activity in the rescue of Sertoli cell viability, consistent with the paracrine regulation of spermatogenesis.